To obtain a quality product it is necessary to control several factors involved in food production such as the production environment. The aim of this study was to evaluate the microbial contamination on surfaces of equipment, the handlers, water and air from different sectors of production of a poultry feed mill, located in the state of Minas Gerais. A total of 90 water samples were collected 65 samples on the surface of handlers as samples, 88 on the surface of production equipment and 93 samples in ambient air. It was observed high levels of contamination on the surfaces of the hands of manipulators and production equipment (6.1x10 4 CFU g -1 ), highlighting the coliform group. Particles were observed in air, with high levels of bacterial contamination (3.8x10 4 CFU g -1 ) and fungi (5.3x10 3 CFU g -1 ). The species mesophilic microorganisms were found in the water. It was concluded that the high levels of contamination found in the low agents was owed control of the production system of industry. This fact resulted in increased risk of microbial contamination of the final products and handlers.
INTRODUCTION
The cleaner production provides for industry to generate financial gains through better use of raw materials, water, energy and non-waste generation. This action of production also increases the company's competitiveness by reducing production costs and improves the welfare of local and global community (DAHI, 1992) .
Feed industries have serious problems of physic-chemical contamination and microbiological, consisting mainly of products (raw materials and feed) and external agents such as water, air, handlers, and equipment of the system of production. The primary purpose for the demand of water quality is the protection of the people. The prevention of contaminations in the supply of water is the first defense line (CORADI et al., 2009) . Almost invariably, the best method of assuring water quality consists of avoiding contaminations of animal and human dejections, which contain a great variety of bacteria, viruses, and protozoa. Flaws in protection and in effective treatment expose risks of intestinal diseases and other infectious diseases (HELLER, 1998) .
The quality control of destined industry water from the production systems (springs, reception, and treatment) to the distribution (reservoir, nets) systems is usually accomplished by the company responsible for local sanitation and is monitored by the State General Offices of Health, while the control is established by the Ministry of Health (BRASIL, 1990) . Actually, the water quality is not known in reservoir industries from where the treated and monitored product is really used. Additionally, these are not guided correctly for the special care of maintenance of the water reservoirs. The dust is present in the ambient air of many different industries such as grains, agricultural crops and animal feed processing (LACEY; DUTKIEWICZ, 1994) .
Agricultural dust contains proteins, microorganisms, pollen and plant fragments and the viable fraction tends to be attached with dust fraction (NOBLE et al., 1963) . Jones et al. (1984) reported that organic dust at poultry houses may include particles of litter feed and dander. Also, airborne dust from crushed and pulverized plant materials may contain microorganisms and plant materials that may be allergenic (LACEY; DUTKIEWICZ, 1994) . Thorne et al. (1991) studied the levels of bacteria, fungi, thermophilic actinomycetes, suspended dust and endotoxins of the air in grain and dry vegetable industries, the authors recorded fungi, bacteria and gram-negative bacteria in the average values of 2x10 4 , 1x10 5 and 4x10 3 (CFU m -3 ), respectively. In the agro-industrial production of food for humans or animals is important to check if the product handling is performed with bare hands or use utensils, waxed paper or disposable plastic gloves, examine employees who have infected wounds or other injuries, not allowing them to manipulate food, instructing employees to wash their hands before commencing work or after using the toilet, coughing, sneezing, blowing your nose or touching wounds and dressings, and ultimately require the establishment is equipped with sinks, soap, towels and water hot to facilitate personal hygiene (BRYAN, 1981) .
According Brodye (1965) , traditionally, control measures include the implementation of hand washing techniques, training and awareness of professionals involved in the preparation, storage and distribution of food. According to Sheena and Stiles (1983) , studies have demonstrated the efficacy of antiseptics for hand hygiene of food handlers. Also demonstrated that under normal flora of the skin is to completely recovered one week after antisepsis. For this reason, it is recommended to use germicides with long residual effect, but not irritating to the skin (SHEENA; STILES, 1983) .
The aim of this study was to evaluate the microbiological contamination on the surfaces of equipments and hands of the handlers, water and ambient air inside of different sectors of a feed mill unit.
MATERIAL AND METHODS
The activities were developed in a feed mill for poultry, located in Minas Gerais state, Brazil (Figure 1 ).
Sampling of water
Sampling of air Sampling of handlers Sampling of equipments In the total were collected 90 samples of water, 65 samples on the hands surface of the employees (meals room, laboratory, grains storage, soybean meal), 88 samples on the surface of equipment and objects, and 93 samples in ambient air of each sector (meals room, laboratory, grains storage, soybean meal storage, micro ingredients, pellet mill, feed expedition). Before sampling of the water, a cleaning of the points of collect was accomplished with aid of alcohol and fire on the surface, leaving 3 minutes the water draining to eliminate any type of contamination that could interfere in the results of the analysis (BRASIL, 1999) .
Flasks were used to collect the sterilized samples with a minimum capacity of 150 mL. The flasks with water collected were closed appropriately in agreement with the collection point. After, the recipients of water were put in a box and sent for analysis. The sampling on the surfaces of object proceeded with the passage of a sterile swab on an area of 100 cm² using drained mold properly cleaned with alcohol (BRASIL, 1999) . The sampling was repeated four times for each surface. To collect the samples on small utensils was used on whole area that had contact with the product. In the end of the sampling, a swab was put in a tube with covered solution. The tube was identified with the name of the equipment, conditioned in a box. The same procedure was performed for sample collected on the surface of the employees' hands.
For the sampling of the ambient air, a petri plate was exposed opened during fifteen minutes in the area evaluated. Soon afterwards, the plates was closed, identified and conditioned in a box (BRASIL, 2003) . The analysis of toxigenic fungi was performed according to methodology of Dhingra and Sinclair (1995) . The analyses of bacteria were realized by general method of the American Public Health Association-A.P.H.A. (SPECK, 1984) . The results obtained were compared with the norm microbiological (Tables 1 and 2) described in the results and discussion.
RESULTS AND DISCUSSION
According to some studies, in animal feed industries, there may be high risk of microbiological contamination in the various sectors of production, caused by handling of raw materials and processed feed (CORADI et al., 2011) . However, it was observed in this study, the contamination can also be air, water, production equipment and the manipulators (Tables 1 and 2 ). In the evaluation at the feed mill, it was found that levels of contamination by fungi and bacteria were above the limits considered acceptable by the law in any production environment (Figures 2 and 3 ). Among the types of contamination, the species of mesophiles (1.4x10 4 ) and coliforms group (5.3x10 3 ) were the mains bacteria founded in the flow of the water in the industry (Figures 5, 6 and 7) .
In fact, the confirmation of contamination by mesophilic and coliform in water used at the mill can over time cause diseases in people and animals. According to Jeffrey (2002) , among the problems that could occur with water contamination, would be to intestinal infections, diarrhea, cholera and hepatitis. The application of a chemical compound with chlorine is the most common method used for decontamination of water. Cleaning and disinfection of tanks and water drainage system regularly, in once every month, would avoid many of the problems of contamination. The areas of attachment of the feed industry had the lowest levels of contamination. In the step of receiving of raw materials there was a significant increase in contamination of the air and equipments. The ambient air of the sectors of storage of grains and pellet mill were the most affected (3.4x10 4 ). In the sectors of production of the feed the contamination levels arrived to 4.7x10 5 . According to Subramanyam et al. (2005) , cleaning and sanitization methods must be used to avoid contamination problems in the food industry by using chemical products adequated to each sector. (Brasil, 1990) , Air (Brasil, 2009b) , Handlers (Brasil, 2009e) , Equipments (Brasil, 2009c) < 1,000 (CFU.100 mL -1 or CFU.10 cm , Rio Verde, v. 06, n. 03, p. 157-170, dez. 
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However, a major concern for the food industry with the presence of rodents and birds is contamination by the bacteria Salmonella sp., Similar situations occurred with the results of this work, which was verified contamination by Salmonella sp. in all sectors of factory production of feed (Table 1 and Figure 4 ). According to Michael (2003) , rodents and birds are carriers and sources of contamination of bacteria Salmonella sp., Conveying rations with simple touch. Between species, Salmonella Typhimurium and Etereditis receive prominent for being leaders dietary toxi-infection in man, and may occasionally manifest in birds, especially young people. The presence of Salmonella sp. in the food industry certainly appears in food and in animals. In birds, species of Salmonella sp. react to produce enterotoxin in the intestine can cause diarrhea and organ damage. Injury to the intestinal wall via the Salmonella sp. may eventually produce systemic infection and invade internal organs, including the reproductive system. But adult birds show no clinical signs, except for typhoid and pulorose (MICHAEL, 2003) .
The control of Salmonella sp. certainly passes through the food because it can be a potential source of contamination.
Products of animal origin such as meat meal, fish, feather, meat and bones, viscera and blood are the most concerned and become noticeable when these products are eliminated from the formulation, decreasing the chances of food being contaminated. It is often the own ingredients, such as flour origin which contaminate equipments, handling, water and air itself, remaining in the factory, even after finishing the manufacturing process of the feed. This practice is widely used by the poultry industry (BACK et al. 2006) .
The feed is known as a source of Salmonella sp. contamination since 1948. , Rio Verde, v. 06, n. 03, p. 157-170, dez. 
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However, the significance of the incidence of Salmonella sp. in the diet, as a vehicle of contamination of carcasses of animals has been much discussed recently by industry.
Several epidemiological studies on contamination by Salmonella sp. in birds were made in the 90s , when researchers reported that serotypes of Salmonella sp. typically found in the diets were not the same as those found in poultry processing plants (WAGNER, 2004) . However, there are several factors that may justify noncompliance with this reality, including the sampling system, the virulence of the bacteria in the animal and salmonella isolation methodology adopted in laboratories.
The adoptions of appropriate sampling at the mill are critical to assess the impact of bacterial contamination of feed ingredients and the housing of animals. According to Jones and Ricke (1994) have a ton of feed points 9.09x10 11 potential contamination by bacteria. The development of sampling programs, which are not only the ingredients but also the equipment, handlers, water and ambient air samples are collected properly and in sufficient quantities, would increase the probability of isolating Salmonella sp. ration. In recent studies, using appropriate procedures, researchers were able to demonstrate that various serotypes of Salmonella sp. isolated in feed were also present in eggshells (SHIROTA et al, 2001) .
The animal meal is the main byproducts to be controlled at the mill in order to eliminate contamination by Salmonella sp. the feed produced. To reduce the risk of bacteria in flour, it has been common practice in graxarias; add to the manufacturing process, formaldehyde-based substance, which prevents bacterial growth (JOHN, 1991) . Chemical treatment of feed contributes to the reduction of the incidence of Salmonella sp. in poultry flocks, and the addition of organic acids in diets, especially the short chain fatty acids, has reduced infections by Salmonella sp. in chickens. The pellet can reduce up to 100 % of Salmonella sp. food. Even if the time is short, the temperature of about 80 °C is sufficient to destroy Salmonella sp. (BACK et al. 2006) .
In the water were observed that the microbiological contamination was associated also with the infestations of insects, rodents and birds present near the industry. In these cases, the adoption of preventive measures such as insulation, closing the main water reservoir and drinking fountains in clean areas would help to avoid these problems.
According to AFS (1992) , the care with personal hygiene are the main reasons for the contamination caused the handlers of products, however, the industry has its share of responsibility, if not properly implement the Good Manufacturing Practices, and has no training programs listed to alert the care and the consequences that can cause contamination in the industry, and for the person who is handling the products.
The use of gloves and masks for protection is a requirement by the National Agency for Sanitary Vigilance, serving first and foremost, to preserve the integrity of the very people against contamination within the food processing industries. In the mill found themselves failures as this, often observing the use of coats out of the workplace, not using gloves and masks at critical locations of contamination. Fungal infections in these areas can be detected even more disturbing by the presence of fine particles of products of corn, soybeans and bran, which may increase. The consequences due to this type of contamination may be of concern. The production of endotoxin and a variety of bioaerosol (fungi, bacteria, parasites and viruses) may primarily affect the quality of employees' work, causing health problems over time (CARTER; SNEED, 2004) . According to the microbiological contamination levels observed in the industry and great exposure to contamination of these handlers, there was health problems, including respiratory, longing for vomiting, dizziness and malaise.
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To improve the working conditions of the handlers is necessary to reduce rates of microbial contamination in indoor environments of food industry. For this, the industry needs to implement preventive measures to control, especially water and waste generated by production in factory air.
The cleaning and disinfection of reservoirs and water drainage system regularly can decrease contamination of water. The implementation of an appropriate program of Good Manufacturing Practices and conduct constant training with the handlers is a good alternative to reduce the risk of contamination. The signs of contamination on the surface of the equipments of production served as a warning of the presence of fungi and bacteria in the products moving between the equipment and machinery. To avoid contamination in equipment over time was necessary to implement methods of cleaning and sanitizing, using appropriate products chemicals.
The high rate of microbiological contamination observed in the ambient air of internal area of industry and the health problems found with the handlers did the Gl. Sci Technol, Rio Verde, v. 06, n. 03, p. 157-170, dez. 
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company to take measurement of control. For this, it was necessary to install sensors in the production equipments. The sectors with high generation of residues were isolated, but also opened up spaces for circulation of air inside and the outside industry. Despite the problems of microbiological contamination and checked the damage to the production system into a whole, there are no specific rules to regulate the quality of indoor environments for feed mills. In terms of job security, some Regulating the Ministry of Labor and Employment, guide organizers and designers of environments, and the improvement of working conditions, such as NR 6 (BRASIL, 2009a) -dealing with the Personal Protective Equipment (PPE), NR 9 (BRASIL, 2009b) -which defines the potential agents of damage to workers' health that may be considered environmental risks, NR 15 (BRASIL, 2009c) -which recommends levels of thermal comfort, acoustic, among others to unhealthy Activities and Operations, NR 17 (BRASIL, 2009d) -establishing parameters that allow adapting working conditions to the psycho physiological characteristics of workers, in the other words, comes to ergonomics and NR 24 (BRASIL, 2009e) -which calls on the Sanitary Condition of the Workplace, among others. Thus, what exists in the context of concrete related to microbiological contamination in indoor environments of feed mills, generally, are the specific standards of drinking water (BRASIL, 2003) .
It is believed that because we do not have specific rules for control of contaminants in feed mills, per example, air, water, food handlers and production equipment, some industries, more concerned with the quality of health products provide consumers and health of workers, are based on standards and procedures for human food industry, since both have some similarities, but differ completely in their levels of contamination. On the other hand, many of these industries are left wondering what technique or procedure to follow because there is no standard or document that the force upon a particular type of organization.
CONCLUSIONS
The microbiological quality of water, air, and handlers of production equipments were directly linked to poor quality of the production system increasing the risks of microbial contamination of final products, and handlers, causing over time serious risks of diseases. It was concluded that the agents (water, air, handlers and equipments of production) evaluated in the feed industry deserve special attention, since the contamination levels microbiological were above the limits for the quality. The elaboration of specific rules for feed mills, bringing the acceptable limits for microbiological contamination that does not compromise the quality of productive system of feed industry can be an alternative to control.
